Multiple astrocyte responses to lysophosphatidic acids.
Lysophosphatidic acid (LPA) and LPA receptors are enriched in the brain. Moreover, the levels of these receptors and ligand are modulated during brain development and injury, respectively, suggesting multiple roles for LPA in the brain. In cultured astrocytes and glioma-derived cells, LPA increases intracellular calcium concentrations and causes morphological changes. LPA also induces glioma cell migration. In normal astrocytes, LPA stimulates reactive oxygen species synthesis, activation of multiple protein kinases and expression of c-fos and c-jun. It is noteworthy that LPA-induced astrocyte responses vary as a function of the specific brain region of origin of the astrocytes. This may be one factor in the finding of LPA-stimulated proliferation in some, but not all, astrocyte studies. The species and/or developmental stage also differed in many of the astrocyte proliferation analyses. Micromolar LPA is required to elicit some astrocyte responses, including the stimulation of cytokine expression and inhibition of glutamate uptake. These events could significantly impact on survival of injured neurons and micromolar LPA concentrations are likely in diverse brain pathologies. There are important aspects of astrocyte LPA responses still to be fully evaluated, including functions in development and activation, synergy between LPA and other biomediators, and astrocyte interactions with other cells.